Chronic diseases, such as chronic obstructive pulmonary disease, amyotrophic lateral sclerosis, and diabetes mellitus, require long-term management, which daily telenurse monitoring can provide. The aim of the present feasibility study was to determine if using a telenursing protocol with home monitoring during a 12 week implementation could also identify early signs of deterioration and factors correlated with participants' change in status, while attaining patient acceptance and satisfaction. The purposive sample of 43 participants provided 4533 combined days of monitoring. Outcome feasibility indicators were the range of triggering protocol alerts (70~100%) and diagnoses with exacerbations (20~29.3%). Highly correlated were participants' activity limitation and palpitations with chronic obstructive pulmonary disease, activity limitation and ineffective sputum clearance with amyotrophic lateral sclerosis, and fatigue with diabetes.
recent years (Kamei, Yamamoto, Kajii, & Kawakami, 2013; Ramelet et al., 2017; Shany et al., 2017) . Daily home monitoring-based telenursing is one solution to improve people's safety and provide QOL when living with a chronic disease (Schlachta-Fairchild, Elfrink, & Deickman, 2008) ; it also reduces hospital admissions of people with COPD (Shany et al., 2017) . People with CAD accept and are satisfied with daily home monitoring-based telenursing, which means that the telehealth system has strong potential for maintaining the QOL of people with chronic diseases (Cimperman, Makovec Bren ci c, & Trkman, 2016) . However, it was not known whether a home monitoring-based telenursing system could truly detect early-stage changes in people with CAD, and which physical and mental factors might influence the early detection of exacerbations. The influence of the different factors must be delineated.
| Literature review
In order to fully appreciate the role of the home monitoring-based telenursing system, a review of disease trajectories is useful.
COPD is the fourth leading cause of morbidity and mortality worldwide, and accounts for 5% of all deaths (WHO, 2016a) ; this figure is expected to rise (Roche, Laurendeau, Raherison, Fuhrman, & Burgel, 2016; Rycroft, Heyes, Lanza, & Becker, 2012) . COPD, charac- DM global prevalence is estimated to be 8.5% among adults over 18 years (WHO, 2016b) . In a recent report for Japan, 16.3% of men and 9.3% of women were reported to have DM (MHLW, 2016) , and if they have poor glycemic control, it causes various complications, such as diabetic nephropathy and decreases QOL (The Japan Diabetes Society, 2013).
People with CAD are required to self-manage their conditions, which is a challenge for both their health-care providers, as well as themselves (Benzo, Abascal-Bolado, & Dulohery, 2016; Onwudiwe et al., 2011; Simmons, 2015) . They must adhere to treatment protocols for an extended period to maximize their QOL and to prevent disease exacerbations, and that equates to fundamental changes in lifestyle.
Therefore, it is beneficial to adopt continuous home monitoring and management by telenurses. The nurse's role in advancing selfmanagement is a key factor to maintaining or improving people's selfcare capacity, managing the disease effectively, and preventing complications (Grady & Gough, 2014) . Studies have indicated that daily telehome monitoring for people with COPD is a suitable approach to improve self-management, leading to significant decreases in hospital days and outpatient visits (Trappenburg et al., 2008) and improved QOL for those with COPD and DM (Verwey et al., 2014) . A metaanalysis also identified that telehome monitoring can decrease readmissions (risk ratio = .80, 95% confidence interval and exacerbations (RR = .57, 95% CI = .41-.79) (Kamei et al., 2013) , and improve motivation to adhere to the monitoring system (Verwey et al., 2014) , resulting in decreased medical costs. However, at that time, clinicians were unable to identify and thus diagnose the indicators of the early-stage exacerbations, resulting in emergency room visits. Wilson and Maeder (2015) noted that the implementation of daily home monitoring and nurse-led tele-triage improved the detection of early-stage acute exacerbations in participants, because it enabled continuous monitoring of standardized or individualized parameters that could be signs of physical and mental changes. This approach is part of the emerging trend called "high criticality applications", "where patientinitiated contact with a health professional can avert a potentially disastrous deterioration of the patient's condition" (Wilson & Maeder, 2015, p. 19) . However, to advance the application of daily monitoring for detecting early-stage changes to avert the deterioration of a person's condition, additional outcomes and their acceptance and satisfaction needed to be addressed.
| Study aim
The purpose of the present study was to examine the feasibility of detecting which physical and mental states could be identified to detect early-stage changes in participants with COPD, ALS, and DM by using the 19 item telehome monitoring-based telenursing (THMTN-19) system during a 12 week implementation period. The research question was: What are the correlation of factors between participants' physical status, vital data, and symptoms of each CAD disease, along with adherence, acceptance, and satisfaction in regard to the home monitoring with telenursing system? 2 | METHODS
| Design
The study had a non-experimental, longitudinal, one group pretest-posttest design focused on the feasibility of implementation that included the extent, likelihood, and manner in which the intervention was fully implemented as intended in an uncontrolled design (Bowen et al., 2009 ). Data were collected over a period of 12 weeks from the telenursing monitoring center at the primary author's institution in Tokyo. Health-care and interview data were collected pre-and post-interventions. The daily home-monitoring data and nurses' records were collected at specific points in time during the intervention and analyzed.
| Participants
Attending physicians identified the prospective participants from among 11 outpatient clinics or hospitals in central Tokyo, Japan. Eligibility criteria were: (i) a visit to a physician on a monthly basis; (ii) age ≥60 years; (iii) no diagnosis of dementia; (iv) could read/write Japanese; (v) had basic health literacy to maintain prescribed medication or treatment; and (vi) had one of three diagnoses: COPD, ALS, or DM. We examined the eligibility criteria, clarified each participant's physical state before telenursing, and confirmed the individual physician's orders.
Recruited to the study was a purposive sample of 43 participants with CAD: 24 had stage 4 (very severe) COPD, according to the GOLD criteria using HOT (Global Initiative for Chronic Obstructive Lung Disease, 2017b); nine participants with ALS had scores >29 out of 48 on The Amyotrophic Lateral Sclerosis Functional Rating Scale, 1996), with higher scores indicating higher functioning, and were included if they could independently operate a personal computer (PC); and 10 participants had stage 3 (irreversible stage of diabetic nephropathy) type 2 DM according to the Kidney Disease Improving Global Outcomes staging system (KDIGO, 2012 Clinical Practice Guideline, 2012 .
| Measurements
Both quantitative and qualitative measurements were collected. For baseline, physical data and treatment courses were collected from the medical records. At post-intervention, after 12 weeks, the participants' daily status, data-transmission adherence, cause of triggers, diagnoses of exacerbations by physicians, and nurses' teleconsultation during intervention were collected from the server log file. The scales used for this study were freely available for research use. Data were collected from May 2009 to March 2018.
| Quantitative measures
For the "Telenursing for patients with CAD (T-CAD) study" in Japan, Kamei, Kamei, and Murase (2007) Symptoms were monitored through five variables. Participants' subjective condition was self-evaluated using a visual analog scale (VAS-10), where 0 indicates "feels worse" and 10 indicates "feels great" (see Appendix for variables and measurements). 
| Qualitative measures

| Telenursing practice protocol
We adopted the Japanese telenursing guidelines (St Luke's International University Telenursing SIG, 2013) for the present study. The researchers visited the participant's home to obtain informed consent before the study, and introduced the participant to telenursing. Daily monitoring and triage was conducted using each of the 19 items through individualized and tailored telenursing practice protocols involving decision trees that were developed and reviewed by a respirologist, a neurologist, an endocrinologist, and a certified nurse specialist in chronic disease, diabetes, and intractable diseases, and then tested before using in the present study.
At the telenursing monitoring center, the telenurses monitored and triaged participants using telenursing practice protocols. If an alert was triggered, the nurse was called by video or phone to examine the participant and to provide a health consultation and mentoring. Moreover, the telenurse provided information from the following three sessions on proactive participants' self-care: goal-setting during the 1st
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Data server
Vital signs and self-screenings sent to data server 
| Data analysis
Quantitative data, such as daily vital statistics, adherence, number of triggered participants, cause of triggers, and rate of diagnosed exacerbations during implementation, were analyzed using the Japanese ver- 
| Ethical considerations
St Luke's International University, Japan Ethics Committee, approved the study (no. 09-005, 14-095, 16-A079). After approval, we commenced the study.
3 | RESULTS
| Participant attributes
A total of 43 people participated in the study. Their baseline characteristics are shown in All participants with COPD and DM achieved their initial individualized goals set at session 1; for example "walking for more than 10 000 steps in each day", and in sessions 2 and 3, "manage selfbreathing well". However, participants with ALS had greater difficulty settings goals because they felt there were no coping methods with ALS to reduce the progression of the disease, which was always fatal.
| Triggers and diagnosed exacerbations during implementation
Based on the telenursing practice protocol, 83.3% of COPD, 100% of ALS, and 70% of DM participants triggered at least one alert during the 12 week implementation. The percentage of participants' data that initiated triggers were: COPD 18.3%, ALS 26.4%, and DM 18.2%;
however, there were no significant differences among these. The types of data alerts that were triggered by participants with COPD were specific symptoms and physical pain in throat or other area (50%) or oxygen desaturation (33.3%, P = .020). The majority of participants with ALS had significant alerts triggered by physical pain (77.7%, P = .011), specific symptoms (55.5%), decreased peak flow (44.4%, P = .059), and sleep disturbances (44.4%, P = .011). For the participants with DM, the alerts were highly triggered by specific symptoms (60%) ( Table 2) . Physicians diagnosed an exacerbation of the disease in 29.3% COPD cases, of which 8.3% were attributed to comorbidity. Exacerbations were also detected in 22.2% of those with ALS and 20% of those with DM. In addition, one participant with DM was diagnosed with a comorbidity exacerbation (bradycardia). All the participants diagnosed with exacerbations were immediately admitted to a hospital. The telenurse had conducted more phone consultations than video consultations with those participants. The telenurses had sent email reports to physicians a mean of 8.4 times for COPD, 1.7 times for ALS, and 1.2 for DM (Table 2) .
| Physical data before and after implementation
Changes in the monitored physical data at baseline and postimplementation are shown in Table 3 . SpO 2 , pulse rate, body temperature, and peak flow were not significantly different for any of the participants with CAD. In descending order, the mean number of steps was highest in participants with DM, then ALS, and finally COPD, and it depended on their activities of daily living at baseline compared to post-implementation; however, this was not statistically significant.
Only participants with DM reported a significant decline in their systolic blood pressure (P < .05) between baseline and post-intervention.
| Correlations between participants' monitored and subjective data
In total, 98.8% of the data were analyzed (.2% were non-responders) ( Table 4 ). The results of the multiple regression analysis among participants with COPD for activity limitation (β = −.157) and palpitations (β = −.139) were highly correlated with their overall subjective condition, yielding an R 2 value of .926. For the participants with ALS, activity limitation (β = −.562) and impaired sputum clearance (β = −.229)
were highly correlated with their subjective condition, with a combined contribution to R 2 of .817. For the participants with DM, fatigue (β = −.114) was highly correlated to their subjective condition, contributing .907 to R 2 (Table 4 ).
| Case example of triage
Mr C was an 80 year old man with DM and diabetic nephropathy undergoing hemodialysis three times per week. He transmitted data regularly; however, on one day, his pulse rate decreased to 32 bpm.
The telenurse triggered an alert and immediately held a phone consultation with Mr C to assess his symptoms, identifying an urgent need for him to visit a physician, which he did. He was subsequently diagnosed with bradycardia and high blood potassium levels, was admitted to an emergency department, and underwent surgery for pacemaker implantation. After discharge, he resumed telemonitoring-based nursing and his pulse rate returned to normal. *P < .05, **P < .01, ***P < .001. ALS, amyotrophic lateral sclerosis; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus.
| Participants' acceptance of telenursing
The participants' mean satisfaction with the THMTN-19 system was 7.2 after the 12 week implementation (Table 5 ). Participants were also interviewed regarding their acceptance, motivation, and satisfaction with the THMTN-19 system and nurses' implementation. From the interview data, 229 texts were extracted using the text analytic software; for example, "telenurses protected me", "I could cope with difficulties", and "I could manage myself and condition". According to the dependency analysis, participants accepted the use of the telenursing system and "felt safe", feeling the nurses understood their conditions.
Moreover, negative feelings were detected only among participants with ALS. They realized their condition was deteriorating and that it was related to their sputum clearance and swallowing disorder because of the acute ALS progression.
| DISCUSSION
During the present study, we generated 4533 triage screenings of (2015) found that telenursing management of disease-specific symptoms and daily self-monitoring could identify minor and or early changes, improve self-management, and prevent exacerbations with appropriately tailored health consultations, which validated our study findings.
The present feasibility study included both telemonitoring of data and telementoring by nurses and findings suggested that the real-time telecommunication developed secure relationships between participants and telenurses, and encouraged good adherence to the THMTN-19 system.
In our study, the nurses monitored the day-to-day physical and mental states of participants with CAD, and the nurses triaged their mental and physical states based on prioritization and by following an individualized and tailored nursing protocol. Moreover, the nurses provided telementoring for people through empathic consultations. It was considered that these tele-supports positively affected participants' satisfaction with telenursing. Ramelet et al. (2017) also found that a nurse-led telephone intervention showed a positive impact on satisfaction and the importance of support by specialist nurses.
With aging populations in many countries and the increase in chronic diseases that accompany aging, the acceptability of the telehealth approach is a key factor in the effectiveness of disease management. Cimperman et al. (2016) explored acceptability factors and found that home telehealth service acceptance predictors in older adult users, often with computer phobia, were ease of use, management, perceived usefulness, and security. These factors influenced older persons home telehealth service acceptance behavior, and our results suggested similar predictors.
The THMTN-19 system was an acceptable approach for the management of CAD, resulting in feelings of safety for the participants.
Good adherence, as found in the present study, which could improve the QOL and lower the number of exacerbations, might thereby reduce the medical expenses of people with CAD receiving home care. These are important factors to verify with a randomized, controlled trial before policy improvements are considered.
| Limitations
There are some limitations that need to be acknowledged. The present feasibility study included participants with three relatively different chronic diseases. Participants with ALS were less able to develop goals and were less satisfied with the intervention. It is possible that a somewhat different approach would improve their acceptance and satisfaction. Therefore, the feasibility of the study is acceptable with modifications made for participants with ALS. Future use of the THMTN-19 system could be tailored to specific disease requirements, as well as being individualized. For example, people controlling their type 2 diabetes might have different adherence patterns and needs than people using insulin. In the present study, symptoms of hypoglycemia were monitored (irritability and fatigue), but not the actual blood glucose or glycated hemoglobin (HbA1c) levels. The addition of blood glucose monitoring might facilitate better adherence and could provide additional triggering information.
| CONCLUSIONS
A 12 week implementation of the THMTN-19 system feasibility study accurately triaged and detected early exacerbations. The system pro- Telehome monitoring-based telenursing-19 system: Self-screenings and response options Defecation not yet today, normal as usual, little hard stool, constipated (four choices)
Urine output Same as usual, less volume than usual, not very much (three choices)
Sputum parameters
No sputum, normal as usual, more yesterday but still easy to spit, too thick to spit, no strength to spit (five choices). If sputum, answer appropriate sputum color from transparent, white, cream, yellow, green, and red
Activities of daily living (n = 5)
Step count Steps (steps/day) (Continues) Borg (1982) . b Wong and Baker (1988) .
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